In order to determine whether the central organismic variable of stimulus trace theory, i.e., neural integrity (ni), was more closely related to MA or IQ, comparisons were made between digit span performance of groups who were matched on either MA or CA but who differed in IQ. Differences were found between normal, borderline, and retarded IQ groups matched on CA, but not between those matched on MA. It was concluded that ni was related to MA but not to IQ and that as a consequence stimulus trace theory was best regarded as a developmental rather than a defect approach to mental retardation. The differential implications and research strategies of developmental and defect approaches were discussed as was the significance of the finding of no differences in variability of digit span performance between normal and retarded children. Ellis (1963) has proposed a theory embodying two constructs, stimulus trace (s t ) and central nervous system integrity (n 4 ), to account for certain of the behavioral inadequacies of mentally retarded persons. According to this theory, s t is a hypothetical neural event or response which varies with the intensity, duration, and meaning of the stimulus situation confronting 5. The s t construct is anchored, on the one hand, to stimulus characteristics and, on the other hand, to S's responses to those characteristics. The HI construct is an intervening variable which is conceptualized as the organismic determinant of s t .
has proposed a theory embodying two constructs, stimulus trace (s t ) and central nervous system integrity (n 4 ), to account for certain of the behavioral inadequacies of mentally retarded persons. According to this theory, s t is a hypothetical neural event or response which varies with the intensity, duration, and meaning of the stimulus situation confronting 5. The s t construct is anchored, on the one hand, to stimulus characteristics and, on the other hand, to S's responses to those characteristics. The HI construct is an intervening variable which is conceptualized as the organismic determinant of s t . Ellis (1963) has been particularly vague in operationally denning the n 4 construct of stimulus trace theory. While he has indicated clearly that some intelligence test score is the preferred, though not necessarily the only possible, measure of n 4 , he has not indicated whether he means the MA or the IQ score. In some passages of his exposition of the theory, he has indicated that MA is the 1 The research reported in the preparation of this paper was supported by United States Public Health Service Grant No. MH-06809 and the Gunnar Dybwad Award of the National Association for Retarded Children. The author is deeply indebted to the administrative staff of Southbury Training School, Connecticut, for providing access to their files and thereby making possible the research reported here.
2 Now at University of Kansas Medical Center, 3933 Eaton Street, Kansas City, Kansas 66103, appropriate measure of nj while in other passages he has indicated that it is IQ which should be employed. This confusion is also evident in research reports which sometimes match normal and retarded persons on MA (Girardeau & Ellis, 1964) and sometimes on neither MA nor CA (Ellis, Pryer, & Distefano, 1960) .
This lack of clarity concerning the relation of nj to MA and IQ is most unfortunate, since a psychological theory's implications for mental retardation may hinge on the relationship it posits between its chief organismic constructs and MA and IQ. There are two general approaches to theorizing about mental retardation: the defect approach and the developmental approach (Zigler, 1966) . Most psychological theorists (Luria, 1963; Spitz, 1963) who strive to elucidate mental retardation employ the defect approach and assert that retarded people suffer from some presumably inherent defect(s) over and above their general developmental retardation. According to the defect view, there should be cognitive differences between MA-matched normal and retarded persons. Developmental theorists (Zigler, 1966) assert that there are no basic cognitive differences between normal persons and the vast majority of retarded persons other than a general developmental lag for the retarded group. According to the developmental view, there should be no cognitive differences between MA-matched normal and retarded persons. Cognitive differences between normals and retardates of the same CA, who must, therefore, be at different MA levels, offer no specific support for a defect theory, because such differences may be due to differences in MA and are therefore just as amenable to a general cognitive developmental interpretation as to the view that the retardates suffer from some specific defect, for example, defective neural integrity. For defect theories, the theoretically crucial comparison is between normals and retardates of the same MA. Thus, whether trace theory falls in the developmental or defect camps hinges largely upon the relation of IQ to Hi. Zigler (1966) has approached Ellis' (1963) trace theory as if it were clear that it was a defect theory, and several considerations do suggest that Ellis (1963) intended it to be that. The neurological overtones which inhere in the n t construct appear most appropriate if nj is defined in terms of IQ, since it makes considerable sense intuitively to contend that differences between normal and retarded children of the same MA have differing degrees of neural integrity while it makes less sense intuitively to argue that normal children of a lower MA have less neural integrity than normal children of a higher MA. Studies bearing upon stimulus trace theory frequently employ retarded Ss. If HI were best measured by MA, then there would be no particular need to employ retarded Ss to investigate trace functioning: normal Ss of different MAs could be used at least as effectively. Indeed, in view of the prevalence of neurological, sensory, and experiential abnormality among the retarded, it would appear that trace theory might best be studied in samples which included only intellectually average Ss, if MA were the relevant defining measure of n t . A priori arguments of this sort argue for placing Ellis' theory within the defect approach to retardation. However, trace theory's lack of clarity and Ellis' insistence that his is a molar view seem to require an empirical approach to classifying the theory.
While Ellis has suggested that stimulus trace functioning varies with the intensity and meaning as well as with various temporal aspects of stimulation, his and other investigators' tests have concentrated almost exclusively upon the effects of temporal factors. The study of stimulus trace functioning has become almost synonymous with the study of short-term memory. One of the most consistently employed memory tasks has been the digit span (DS) measure used so commonly in intelligence tests (Baumeister, 1961; Baumeister & Bartlett, 1962a , 1962b Baumeister, Bartlett, & Hawkins, 1963; Hermelin & O'Connor, 1964) .
To throw light upon the question of whether n ( , as reflected in stimulus trace functioning, is more closely related to MA or IQ, the present investigation compared the DS performance of normal IQ, borderline IQ, and retarded IQ children matched on either MA or CA. A difficult methodological problem in such comparisons stems from the fact that the dependent variable, performance on the DS subtest of the Wechsler Intelligence Scale for Children (WISC), typically enters into a determination of the IQ, one of the present independent variables, and MA, one of the present matching variables. This experimental dependence of MA and IQ on DS must be eliminated. Factor analyses of the WISC (Baumeister & Bartlett, 1962a , 1962b 
METHOD Subjects
The Ss were selected from the files of an outpatient clinic which is conducted by the Southbury Training School in order to establish eligibility for admission to a state institution for the retarded or for special class placement in the public schools. The only limiting criteria were that the child had a complete WISC 3 or more yr. prior to the execution of this study and had not subsequently been institutionalized. The WISC protocols of the approximately 300 children who met these criteria were divided into retarded (IQ 5S-74), borderline (IQ 7S-89), and normal (IQ ^ 90) groups on the basis of their prorated IQs. Three CA-matched groups (» = 26), one from each of the retarded, borderline, and normal IQ ranges, were selected by matching each S in one group to within 3 mo. of the CA of a particular S in each of the other two groups. Three MA-matched groups (n -IS) were selected by matching each 5 in one group to within 3 mo. of the prorated MA of a particular 5 in each of the other two groups.
(The MA-matched groups were smaller than the CAmatched groups because there was relatively less overlap between the three IQ groups in MA than there was in CA.)
Procedure
The raw scores of each S on the DS subtest, that is, the sum of the longest correct forward and backward digit series, were determined from the WISC protocols. The means of these scores for CA-and MA-matched groups were compared by means of one-way analyses of variance and t tests.
RESULTS
The mean DS score for each of the three CA-matched groups is given in Table 1 . A one-way analysis of variance revealed that the three group means differed significantly (F = 4.63, dj = 2/75, p < .025). Comparisons of the individual group means showed that the normal group made significantly higher DS scores than both the borderline (t -2.22, p < .025) and the retarded (t = 15.3, p < .005) groups and that the borderline group made significantly higher DS scores than the retarded group (t = 2.68, p < .01).
The mean DS score for each of the three MA-matched groups is given in Table 2 . A one-way analysis of variance revealed that the small difference observed between the means did not approach statistical reliability (F < 1.0).
Although MA-and CA-matching procedures similar to those employed in the foregoing comparisons are common in the literature on mental retardation, they do violate the usual statistical assumptions of independence of scores, reducing the degrees of freedom and, thereby, biasing the variance estimates to an unknown degree. In order to secure an unbiased estimate of the effects of holding MA and CA constant, partial correlations between IQ and DS were calculated, holding first MA and then CA constant. The data employed were from all of the 301 Ss from whom the foregoing samples were secured and the MA and IQ scores were prorated as before. The zero-order correlations between IQ, MA, and CA, on the one hand, and DS, on the other, were .369 (p < .001), .599 (p < .001), and .445 (p<.001), respectively. MA was correlated .668 (p < .001) with IQ, and sta- 
DISCUSSION
The dramatic differences in DS between CA-matched groups and the clear lack of differences between the MA-matched groups, as well as the results of partial correlations, indicate that there are no DS differences between normal, borderline, and retarded children beyond those due to the general developmental lag of the borderline and retarded children. By this criterion, n t is best measured by MA, and Ellis' stimulus trace theory is best classified as a developmental rather than a defect approach.
One of the primary implications of a developmental position is that the cognitive behavior of retardates differs from that of normals only in the rate at which new behaviors are acquired and the ultimate level of cognitive ability achieved. It follows from this that the cognitive processes of retardates may be elucidated by studying normal persons of low MAs as well as by studying the retarded directly. The importance of this implication cannot be emphasized too strongly, since it indicates that much of the work of understanding the retarded may be done entirely with normal 5s, thereby avoiding the vagaries of comparing normal and retarded persons (Baumeister, 1967) and the difficulties which are introduced by the atypical life histories of many readily available retardate Spools (Zigler, Butterfield, & Goff, 1966) .
A second primary implication of a developmental position is that differences which are observed between normals and retardates of the same MA are due to experientially determined motivational, emotional, or stylistic variables rather than to some inherent cognitive factor (Zigler, 1966) . Thus, the direction that one takes to refine his understanding of a normal-retarded difference is considerably different for the developmentalist than for the defect-oriented investigator. The developmentalist searches for differences in life experiences and motivational characteristics which might explain a given difference between normal and retarded persons, while the defectologist looks toward the day when physiological measures are refined enough to assess individual differences in various hypothetical factors underlying cognitive behavior or he devises behavioral measures of other cognitive factors which seem relevant to an observed difference.
Only mildly retarded 5s were used in this investigation. It is possible that a defect approach is necessary to account for differences between the more severely retarded who typically have some demonstrable physical abnormality. Zigler (1966) has specified that his developmental position, in contrast to that of Hollingsworth (1920) , is applicable only to the familial-cultural retardate, who is almost invariably only mildly retarded, and has suggested that one or more defects are probably necessary to account for the behavior of the moderately and severely retarded.
No significant differences were found between the variability of normal, borderline, and retarded 5s' DS scores (see Tables 1  and 2 ). The importance of this is that Baumeister and Bartlett have argued that their failure to extract a trace factor from the WISC performance of normal 5s was due to a "lack of variability of normals on shortterm memory as measured by the WISC [Baumeister & Bartlett, 1962a, p. 645] ." Since DS is by far the purest measure of Baumeister and Bartlett's trace factor, the present data call their argument into question and suggest that other explanations must be sought for the failure of a trace factor to emerge from the analyses of normal 5s' WISC performance.
